Benzamide derivatives were screened for their anti-alzheimer, anti-fatigue, anti-urease and anti-oxidant activity and their results were calculated in the form of %age inhibition and IC 50 value. Compounds 3a and 3g exhibited the highest anti alzheimer activity. Group of mice's treated by compounds 3f and 3g showed significantly longer swimming times than those of the treated with caffeine. The prominent urease inhibitory activity was shown by only one compound among seven benzamide derivatives. Controlled experiments suggest that benzamide derivatives (3a-3g) can be serve as the therapeutic agents
INTRODUCTION
The amide bond is an important pharmacophore group present in a wide variety of therapeutically important drugs e.g. buspirone [1] , ampakine and phosphoramide compounds. The ampakine compounds containing benzamide core are used to improve learning, memory [2] and in the treatment of neurodegenerative disorders, cognitive impairment, depression, Alzheimer's disease and schizophrenia [3] . The roles of cholinesterase inhibitors in alzheimer's disease are still not completely unveiled, focus the attention of biologists and chemists on the modification of amide bond for the development of biological, pharmaceutical and clinical compounds. Recently, it was shown that some benzamide derivatives exhibited good inhibitory potency towards acetylcholinesterase [4] .
Phenyl phosphorodiamidates and phosphoric monoamide inhibit metalloenzyme urease (urea amidohydrolase) by forming a chelated complex with the nickel ion in the active site of enzyme [5] .
According to B. Pasteurii, diamidophosphate inhibition involves inhibitor oxygen binding to nickel-1 and amide coordinates to nickel-2 mimicking the substrate bounded structure [6, 7] . Several classes of compounds have been reported as the agents having anti-urease activity; among them hydroxamicacids are the best recognized urease inhibitors (8) (9) (10) . However, the teratogenicity of hydroxamicacid in rats and degradation of phosphoramidates at low pH (8, 11, 12) restrict their use as a drug in vivo.
Free radical formation is associated with the normal natural metabolism occurring in aerobic cells. Owing to the oxygen consumption inherent in cell growth a series of oxygen free radicals such as hydroxyl (OH.), superoxide anion (O   -2 ), nitric oxide (NO) and peroxyl (RO 2 ) spontaneously occur and these reactive oxygen species (ROS) are involved in different physiological process [13, 14] . The protection of biological molecules (lipids, carbohydrates, proteins and DNA) from oxidative stress is very important to prevent inflammatory diseases, atherosclerosis, aging and cancer caused by high levels of ROS [15] . Antioxidants scavenge and prevent the formation of free radicals. The main characteristic of an antioxidant is its ability to trap free radicals. So they are highly important for the treatment of these kinds of diseases. For this reason, in recent years, there has been an increasing interest in the use of synthetic oxidants [16] . DPPH is widely used to test the ability of compounds to act as free radical scavengers or hydrogen donors. The DPPH method can be used for solid or liquid samples and is not specific to any particular antioxidant component, but applies to the overall antioxidant capacity of the sample.
This work is extension of our research on benzamide nucleus. Here we are just focusing on investigation of the anti-alzheimer, anti-fatigue, anti-urease, and anti-oxidant properties of already synthesized benzamide derivatives (3a-3g) [17] . Detailed results and discussion are elaborated in the following sections.
MATERIALS AND METHODS

Anti-Alzheimer activity
In anti-alzheimer activity method, the total volume of the reaction mixture was 100 µL. It contained 60 µL Na 2 H 2 PO 4 buffer with concentration of 50 mM and pH 7.7. 10 µ L test compound (0.5 mM well -1 ) was added, followed by the addition of 10 µL (0.005 units well -1 ) enzyme. The contents were mixed and pre-read at 405 nm. Then contents were pre-incubated for 10 min at 37 ºC. The reaction was initiated by the addition of 10 µL of 0.5 mM well -1 substrate (acetylthiocholine iodide). After 15 min of incubation at 37 ºC absorbance was measured at 405 nm using 96-well plate reader Synergy HT, Biotek, USA. All experiments were carried out with their respective controls in triplicate. Eserine (0.5 mM well -1 ) was used as a positive control. The percent inhibition was calculated by the help of following equation [18] .
Where Control = Total enzyme activity without inhibitor. Test = Activity in the presence of test compound. [22] . At the end of the session, the mice were removed from the water, dried with a paper towel, and placed back in their home cages. Water in the container was drained after each session. The swimming time to exhaustion was used as the index of the forced swimming capacity.
Anti-Fatigue Activity
Anti-urease activity
In anti-urease activity method [23] , a total volume of 85 µl mixture contained 10 µl of phosphate buffer of pH 7.0 in each well in the 96-well plate followed by the addition of 10 µl of sample solution and 25 µl of enzyme solution (0.134 7 units). Contents were pre-incubated at 37 ºC for 5 minutes. Then, 40 µl of urea stock solution (20 mM) was added to each well and incubation continued at 37ºC for further 10 min. After given time, 115 µl phenol hypochlorite reagent was added in each well (freshly prepared by mixing 45 µl phenol reagent with 70 µl of alkali reagent). For color development, incubation was done at 37ºC for another 10 min. Absorbance was measured at 625 nm using the 96-well plate reader Synergy HT. The percentage enzyme inhibition was calculated by the following formula [24] .
Anti-Oxidant activity
The stable 1,1-diphenyl-2-picrylhydrazyl radical (DPPH) was used for the determination of antioxidant activity. Different concentrations of compounds in respective solvents were added at an equal volume (10µl) to 90 µl of 100 µM methanolic DPPH in a total volume of 100 µl in 96-well plates. The contents were mixed and incubated at 37 o C for 30 minutes. The absorbance was measured at 517 nm using Synergy HT BioTek® USA microplate reader. Quercetin and L-ascorbic acid were used as standard antioxidants. The experiments were carried out in triplicates. IC 50 values were calculated using EZ-Fit5 Perrella Scientific Inc. Amherst USA software. The decrease in absorbance indicates increased radical scavenging activity which was determined by the following formula [25] .
RESULTS AND DISCUSSION
Anti-Alzheimer activity
The inhibitory activities of the benzamide against standard drug, Eserine is measured. Compounds 3a and 3g exhibited the highest activity which could be ascribed to the increased of resonance effect caused by electrons of the nitrogen attached linked with aromatic ring [26] .
Fig. 1 Anti-alzheimer activity of benzamide (3a-3g).
Compounds 3b, 3d, 3e showed more than 30 % inhibition at final concentration of 0.5 mM.
The least active compound (3f) showed only about 20 % inhibition at a final concentration of 0.5 mM. This may be due to the replacement of one phenyl ring with thiadiazole ring in the compound. These findings agree well with previous report in which electron-withdrawing group exhibited greater reduction in the inhibitory activity [27] .
Anti-Fatigue Activity
The forced swimming capacities are shown in Fig. 2 . There are significant differences in the swimming time to exhaustion between the control group and each treatment group. The swimming times to exhaustion of the caffeine (positive control group), 3f and 3g groups were 1300 ± 85 s and 1280 ± 123 s respectively. Thus, the swimming times to exhaustion of the 3f and 3g groups were significantly longer than those of the caffeine group It is worthwhile to note that 3f and 3g have a common thiazole group. But what is the real reason? Further observation and study are needed. On the other hand, the swimming times to exhaustion of the 3a, 3b, 3c and 3e groups were longer than that of the normal saline group. However, there was no significant difference in between the caffeine group and each of the other treatment groups. -3g) 
Anti-urease activity
Almost all the compounds show moderate to good urease inhibitory activity (Fig. 3) . Lower IC 50 value indicate higher inhibitory activity. Compound 3a proved to be the most potent showing an enzyme inhibition activity with an IC 50 = 4.51 which is may be due to the presence of two nitrogens in the ring. The compound 3d showed least inhibition activity with an IC 50 = 134.3 which is may be due to the presence of naphthalene ring in the compound. -3g) 
Anti-Oxidant activity
A simple method that has been developed to determine the antioxidant activity of compounds utilizes the stable 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical. The structure of DPPH and its reduction by an antioxidant are shown in Fig. 4 . Free radical scavenging properties of the benzamide derivatives (3a-3g) were also determined by observing the interaction with stable free radical DPPH (2,2-diphenyl-1-picrylhydrazyl). There are no noteworthy results obtained with DPPH. 
CONCLUSIONS
The results from this study conclusively demonstrate the anti-alzheimer, anti-fatigue, anti-urease, and anti-oxidant activity of benzamide derivatives. Antioxidant activity of benzamide derivatives is not significant. Compounds 3a and 3g show good anti-alzheimer activity while the swimming times to exhaustion of the 3f and 3g groups were significantly longer than those of the caffeine group. Compound 3a can be used as potent urease inhibitor. Therefore, they might serve as therapeutic agents, particularly for the treatment of Alzheimer's disease and Urease disorders. 
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